Subcellular localization of the sites of conversion of 1-aminocyclopropane-1-carboxylic acid into ethylene in plant cells.
The subcellular localization of the sites of 1-aminocyclopropane-1-carboxylic acid (ACC) conversion into ethylene was studied by comparing the specific radioactivity of ethylene evolved from the whole cells with that of intra- and extracellular pools of labelled ACC. We demonstrate that some cells cultured in vitro (Vitis vinifera L. cv. Muscat) or leaf tissues (Hordeum vulgare L. and Triticum aestivum L.) have two sites of ethylene production: (i) an external site, converting apoplastic ACC, located at the plasma membrane, and very sensitive to high osmotica and, (ii) an intracellular site, converting internal ACC and remaining unaffected even under severe plasmolysis. In other cells cultured in vitro (Vitis vinifera L. cv. Gamay) and pea leaves (Pisum sativum L.), only the intracellular site operates and ethylene production is almost unaffected by plasmolysis. Protoplasts obtained from plasmolysis-sensitive Muscat cells lose 97% of their capacity for ethylene production compared with the parent cell, while those from plasmolysisinsensitive Gamay cells retain up to 50%. Protoplasts from both Gamay and Muscat cells cultured for 8 d in vitro, recover the full capacity of ethylene production of the initial whole cells, whether or not they are allowed to reform their cell wall. Therefore, we exclude a cooperation between the cell wall and the plasma membrane in ethylene production.